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IR spectrum towards a protostar
Dominant mantle species: water, CO2, CO,
CH3OH
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Interstellar ice vs extinction
IV (x) = IV (0)10
−AV /2.5
Whittet, ApJ (2001) 547, 872
Threshold value of AV = 3
A   = 3V
A   = 1.5V
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Interstellar grains
Ice present in dense and dark areas
Formed by surface reactions









10 − 500 nm




















Surface structure can be included
Different rates depending on the number of
"surface" neighbors
Individual atoms can be followed
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Surface
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Surface reactions
Reaction µ1 Ea (K)
H + H → H2 0.991 0
H + O → OH 0.991 0
H + OH → H2O 0.991 0
O + O → O2 0.991 0
H + O2 → O2H 0.991 1200
H + O2H → H2O2 0.991 0
H + O3 → O2 + OH 1 450
H + H2O2 → H2O + OH 1 1400
H2 + OH → H2O + H 1 2600
O + O2 → O3 0.991 0
1 Kroes and Andersson, Proc. IAU symp 231, (2005) p. 427
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Dissociation reactions
Reaction αphoto (s−1) γphoto αCR
OH → O + H 1.68(-10) 1.66 1.02(3)
H2O → H + OH 3.28(-10) 1.63 1.94(3)
O2 → O + O 3.30(-10) 1.4 1.50(3)
O2H → O + OH 0 0 1.50(3)
O2H → H + O2 0 0 1.50(3)
H2O2 → OH + OH 0 0 3.00(3)
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Ice surfaces
carbonaceous grain; H2O; ...; H; O; OH; H2
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Conclusions
Small surface coverage of ice in diffuse areas
Ice function of temperature and density
Ice mainly forms at surface steps
Threshold value is in agreement
H2 blocks surface in dense areas
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